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(57) ABSTRACT 

( * ) Notice: This is a publication of a Continued pros_ A Watchdog circuit (WD) monitors the function of the 
ecution application (CPA) ?led under 37 processor (MC) in that the processor (MC) outputs a cycli 
CFR 1_53(d)_ cally repeating test signal to the Watchdog circuit (WD), and 

the Watchdog circuit (WD) generates a reset signal (RST) for 
(21) App1_ No; 09/381,777 the processor (MC) if the test signal (WDS) does not appear 

in a time slot (S1, S2) speci?ed by the Watchdog circuit 
(22) PCT Filed; Nov, 12, 1997 The Width of the time slot (S1, S2) can be increased 

in the starting phase of a program sequence of the processor 
(86) PCT No.: PCT/DE97/02645 (MC). 
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WATCHDOG CIRCUIT 

Prior Art 

[0001] The present invention relates to a Watchdog circuit 
for monitoring the function of a processor, in Which the 
processor outputs a cyclically repeating test signal to the 
Watchdog circuit, and the Watchdog circuit generates a reset 
signal for the processor if the test signal does not appear in 
a time slot speci?ed by the Watchdog circuit. 

[0002] This kind of slot Watchdog is described for instance 
in DE 33 20 587 A1 or EP 0 479 806 B1. From these 
references it is knoWn to use Watchdog circuits, for instance 
for microprocessors that monitor the processor program 
sequence. If the program sequence is correct, the micropro 
cessor at certain time intervals triggers the Watchdog circuit 
With a test signal. If this test signal appears in the time slots 
speci?ed by the Watchdog circuit, then the program 
sequence of the microprocessor is continued unhindered. If 
an error occurs in the microprocessor, hoWever, for instance 
as a result of interruption of the program sequence, then the 
microprocessor does not send its test signal to the Watchdog 
circuit Within the speci?ed time slot. This causes the Watch 
dog circuit to output a reset signal, Which resets the micro 
processor to the program start and/or signals an error func 
tion of the microprocessor. 

ADVANTAGES OF THE INVENTION 

[0003] According to claim 1, the time slot speci?ed by the 
Watchdog circuit, Within Which the test signal of the pro 
cessor to be monitored should appear, is controllable in its 
Width. Expediently, the time slot is Widened precisely in the 
starting phase of the program sequence of the processor. 
Experience teaches that the microprocessor, in the starting 
phase of its program sequence, does not yet reach the desired 
exact time matrix for the test signal, and so if a narroW time 
slot is speci?ed the Watchdog circuit signals an error func 
tion in the program sequence more often to the processor, by 
outputting a reset signal. Restarting of the program sequence 
Would then occur more often, even though actually there is 
no error function in the program sequence. By Widening the 
time slot in the Watchdog circuit, greater play for starting up 
is given to the program sequence in the starting phase. As 
soon as the starting phase is ?nished and the program 
sequence has reached its steady state, the time slot is 
returned to its original Width again. For varying the Width of 
the time slot, only its upper limit needs to be controllable. 

DESCRIPTION OF AN EXEMPLARY 
EMBODIMENT 

[0004] The invention is explained in further detail beloW 
in terms of an exemplary embodiment. ShoWn are: 

[0005] FIG. 1, a block circuit diagram for a Watchdog 
circuit, and 

[0006] FIG. 2, a timing diagram that describes the func 
tion of the Watchdog circuit. 

[0007] FIG. 1 shoWs the block circuit diagram of a 
Watchdog circuit WD, Which is connected to a processor 
MC—such as a microprocessor, microcomputer, microcon 
troller, or the like. This Watchdog circuit WD serves to 
monitor the function of the processor MC. 

[0008] The Watchdog circuit WD includes a clock genera 
tor TG, Which generates a clock signal T as a speci?ed clock 
frequency and delivers it to a clock counter TZ. The timing 
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diagram in FIG. 2 shoWs the clock signal T. The output 
signal of the clock counter TZ is delivered to tWo circuit 
blocks ZS1 and ZS2, of Which circuit block ZS1 speci?es a 
?rst counter threshold and circuit block ZS2 speci?es a 
second counter threshold. If the counter state corresponds to 
the loWer counter threshold stored in circuit block ZS1, then 
a pulse S1 is output, and if the counter state corresponds to 
the upper counter threshold speci?ed in circuit block ZS2, 
then the pulse S2 is generated. As the timing diagram in 
FIG. 2 clearly shoWs, the tWo pulses S1 and S2, by their 
mutual chronological spacing, form a time slot. At periodic 
intervals vt, a neW time slot of Width is speci?ed again and 
again by the tWo pulses S1 and S2. 

[0009] A comparator circuit KP is informed about the 
beginning and end of the time slot, in the form of the tWo 
pulses S1 and S2. This comparator circuit KP also receives 
a test signal WDS output by the processor MC. The com 
parator circuit KP noW compares the time of arrival of the 
test signal WDS in relation to the arrival of the pulses S1 and 
S2 that de?ne the time slot. If the test signal WDS of the 
processor MC occurs after the ?rst pulse S1 and before the 
second pulse S2 of the time slot, then as indicated by case 
1) in the timing diagram of FIG. 2, the processor MC is 
operating Without error. HoWever, if the test signal WDS in 
case 2) appears before the loWer threshold S1 of the time slot 
or as in case 3) after the upper threshold S2 of the time slot 
then an error function of the processor MC is occurring. In 
these last tWo cases 2) and 3), the comparator circuit KP 
outputs a reset signal RST to the processor MC, so that the 
program sequence of the processor can be restarted, and/or 
the error function is signaled in some arbitrary Way. The 
reset signals RST for the tWo error cases 2) and 3) are shoWn 
in FIG. 2. In error case 2), the reset signal RST is output 
immediately after the overly early test signal WDS. In error 
case 3), the reset signal RST is output by the comparator 
circuit KP after the pulse S2 for the upper threshold of the 
time slot, namely Whenever it is certain that the test signal 
WDS of the processor MC has not appeared Within the time 
slot. 

[0010] After the test signal WDS has correctly appeared in 
the time slot or after the reset signal RST, the comparator 
circuit KP generates a reset signal ZRS for the clock counter 
TZ. This counter then begins to count over again from the 
beginning. After a delay period VT, Which corresponds to 
the interval betWeen time slots, the ?rst counter threshold is 
reached, Which trips the pulse S1 for the beginning of a neW 
time slot. 

[0011] FIG. 1 shoWs that a control signal ZST is delivered 
to the circuit block ZS2 for the upper threshold of the time 
slot, With Which signal the upper threshold, that is, the Width 
of the time slot can be changed. As noted at the outset, it is 
expedient upon a program start of the processor MC to 
Widen the time slot, so that the program in the starting phase 
Will have greater freedom to start up. After the starting 
phase, the time slot is restored to its original Width. The 
control signal ZST for the time slot is advantageously 
furnished by the processor MC. The Width of the time slot 
can either, as described, be effected by shifting the upper 
threshold of the time slot, by shifting the loWer threshold, or 
by shifting both thresholds. After a reset of the processor 
MC, the clock counter TZ is also restarted With the reset 
signal ZRS. The control signal ZST for the time slot is 
delivered to the circuit block ZS2 via an AND gate UG. A 
locking signal VS is applied to a second input of the end gate 
UG. Only if the locking signal has state “1” can the time slot 
be varied. If the locking signal has state “0”, no change in 
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the time slot is possible. It can thus be assured that the time 
slot can no longer be varied once the program start has been 
completed. 
[0012] Generating the time slot With the chronological 
location of the test signal of the processor can be done in any 
other Way, in a departure from the exemplary embodiment 
described above. From the standpoint of the invention, it is 
essential that the time slot be increased during the starting 
phase of a program sequence. 

1. A Watchdog circuit for monitoring the function of a 
processor, in Which the processor outputs a cyclically repeat 
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ing test signal to the Watchdog circuit and the Watchdog 
circuit generates a reset signal for the processor if the test 
signal does not appear in a time slot speci?ed by the 
Watchdog circuit, characteriZed in that the Width ( ) of the 
time slot (S1, S2) is controllable. 

2. The Watchdog circuit of claim 1, characteriZed in that 
the upper limit (S2) for the time slot (S1, S2) is controllable. 
3. The Watchdog circuit of claim 1 or claim 2, characteriZed 
in that it Widens the time slot (S1, S2) if a program sequence 
is started in the processor (MC). 

* * * * * 


